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[IpencraBenusar or gokrtopanta bosH KoctaanHoB HayueH Tpyn ,,[3cineaBane cBoiicTBaTa Ha
OCHOBHHM CBCTOSHMSI Ha HSIKOM EIHMITHYHU ypaBHeHWs. Onrumusupanm (QyHKIHH —Ha
MHTEPIIOIALMOHHYN HepaBeHCTBa OT Tul Xapau—Cobones® e ¢ 00eM ot 119 crpanuiy, crpykrypupas
B YBOJ U €T OCHOBHM IJIaBH, 3aKIIOYUTEIIHN OEJIeKKHU C OCHOBHUTE MPUHOCH HA TUCEPTALUOHHHUS
Tpyn u Oubnuorpadus, chabpxaiia 69 3ariaBus.

AKTyaJIHOCT Ha TeMara: B jucepranmoHHMsS TpyA ca aHaJIM3UPaHU ChHIIECTBYBAHETO H
€IMHCTBEHOCTTa HAa MUHUMH3MpAIlU peuieHus 3a (QyHKUuMoHana Ha BaiiHmaiiH, npuioxeH 3a
omnpeiesiHE Ha ONTUMajaHaTa KOHCTaHTa B MHTEPHOJALMOHHOTO HEpPaBEHCTBOTO Ha ['anmmappo-
HupenOepr; monyueHo € B SIBEH BHUJ MHHHUMH3UPALIOTO PEIICHHWE M ONTHMalHAaTa KOHCTaHTa B
HepaBeHCTBOTO Ha Xapau-JIntinyyn-CoboseB; 10Ka3aHO € ChIECTBYBAHETO HAa COJIMTOHHU BBJIHU 3a
HenuHeHoTo ypaBHeHue Ha lllpvroamunrep—Illokap, chliecTByBaHETO Ha TJ00alTHO peEIIEHUE 3a
HEINMHEWHOTO ypaBHeHMe Ha [lppoaunrep-XapTpu IpH ONpPENETICHHM NPEAINOIOKEHUSA, KAKTO H
opOuTaNHaTa yCTOWYMBOCT HA COJUTAPHUTE BBIHOBU PEIICHHUS 3a TOBAa ypaBHEHHE; PasriIeJaHo €
0006menoro ypaBHeHue Ha KuaiH-I'opapH-XapTpu u € jqokazaHa opOWTaiHaTa YCTOWYHMBOCT 3a
COJIMTOHHHUTE PEILIEHUs MPU OINpPeIeIeHN N3UCKBAHUS 32 YECTOTAaTa , KAKTO U BBIIPOCHT 3a CUIIHATA
HEYCTOWYMBOCT Ha M30YyXBalUTE PELICHUs 32 TOBA YPaBHEHHUE MPU €KCIOHEHIIMAIHA HETMHEHHOCT
p = 2. KpM uscnenBanusiTa Ha HEIMHEMHOTO ypaBHeHue Ha [lIppouHrep u HErOBUTE pa3HOOOpa3HU
HeJIMHEeHN Bepcur Kato ypaBHeHueTo Ha llIpsoaunrep-Xaptpu, 06001meHoTo ypaBHeHue Ha Kiaiin-
I'opneH-XapTpu U zp., y4EHUTE IPOsBSIBAT BCE MO-HapacTBall MHTepec oue oT 70-Te roAuHU Ha
MUHaJIMS BEK, KOETO € MPEeIU3BUKAHO Hali-Beue MopaJy MHOTOOpPOMHHTE MaTeMaTUYECKU MOJIENH B
TeopeTu4yHaTa (PU3nKa, CBbP3aHU C IOCOYCHUTE HEIMHENHU ypaBHEHUS. ToBa 00CTOSITENICTBO MPaBU
paspaborenara ot nucepranta bosH KocraguHoB Tema, Bb310KEHAa My OT Hay4HHUS PBHKOBOAUTEI
npo¢. ['eopru BeHkoB akTyanHa U BIMCBaIlla ce B Hall-CbBPEMEHHUTE MOCTH)KEHUS B Ta3u O0JIACT.

TpsabBa n3pu4HO Ja moguepTaeM, ye U3BbPIICHNUTE aHAJIM3HU Ha ONMCAHUTE COJIMTOHHU U U30yXBallu
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pELIeHHs ca HAlPaBEHU B KOMIUIUIIMPAHUTE CIy4au Ha MPOCTPAHCTBEHA Pa3MEPHOCT 3 M CTETEHHA
HEJIMHEHHOCT HE I10-MaJIKa OT 2.

CreneH Ha mo3HaBaHe Ha HayyHusi nmpooOjem: CrerneHTa Ha TMO3HaBaHE, KOSTO IOKa3Ba
JIOKTOPAHTHT 3a €CTECTBOTO HA Hay4YHATa MPOOIeMaTHKa, MPOJIMYaBa KaKTo OT IMyOJIMKYBaHUTE MY B
cpaBropcTBo ctatun B AIP Conference Proceedings, B Jloxiaau na BAH u 'ogumauka va TY-Codus,
Taka ¥ OT MOJAPOOHMS 0030p, HAMPABEH OT HEro B YBOJa HA aucepTanuoHHUs Tpyxd. [Iperusnure
MaTeMaTH4eCKu (POPMYITUPOBKH, O KOUTO CE CBEXKIAT IOJTYYCHHTE PEIICHUS HAa KOHKPETHHTE
HEJTMHEHWHN YacTHHU AUQEPECHIIMATHN YpaBHEHHS, ITOKa3BaT €IHa MHOTO JI0Opa CTETeH Ha MO3HAHUE
BBpPXY CBIMHOCTTa M JeTainuTe Ha HaydyHus mpobieM. OcoOEHO IOoKa3aTeTHO 3a BHCOKAaTa
MaTeMaTHYecKaTa epyAulys Ha JOKTOpaHTa e JokazarencTBoro Ha Teopema 3.3.1 (I'n. 3), ¢ kosiTo ce
YTBBpK/IaBa OpOUTaHATa YCTOMYMBOCT HA COJIMTOHHUTE BBJIHHM 32 HEITWHEWHOTO YpaBHEHHE Ha
Mproaunrep-Illokap mpu MocoyeHUTE MapaMeTpU4HHU KOoH(puUrypanuu B Havdanoto Ha T1.3.3. Ot
BBIIPOCHAaTa TeopemMa CJie/iBa, Y€ BapuallMOHHATa 3ajaya C pelieHue oT TUMa ,,0CHOBHO ChCTOSHUE"
MMa MUHUMH3UpAIIU (QYHKIHUHA, KOUTO CHOTBETCTBAT HA COJUTOHHUTE BBJIHH C OpOHUTalIHA
YCTOMYUBOCT.

OcCHOBHM 321244 HA JUCEPTALUOHHUSA TPYA:

- Hamupane Ha onTMMallHaTa KOHCTaHTa B MHTEPMOJIAIIMOHHOTO HepaBeHCTBO Ha ["ammappo-
HupenOepr 1 U34KCIISIBAHETO U B SIBCH BH/I;

- 3cnenBane Ha aBTOHOMHATA CHCTEMa 3a HAMUPAHETO B SIBEH BUJI HA PEIICHHUE 32 YPABHEHHUETO
Ha [Ilokap B KpUTHYHHS CIy4ail, KoraTo p=9;

- TloTBBpkaEHNE Ha XUMOTE3aTa 3a CHIIECTBYBaHE Ha TN00ATHO peElIeHHe Ha HEIWHEHHOTO
ypaBHenue Ha lllproaunrep-XapTpu B TpUMEpHUS Cllydail ¥ IPU CTENIEHU Ha HEJTMHEWHOCT p2 = 7/3 u
2< p1<8/3;

- Jloka3zBaHe Ha CHIIECTBYBAHETO Ha PEILICHUE 32 MUHUMHU3AIIMOHHATA 33/1a4a 3a ONPEACIIIHETO Ha
MUHUMyMa Ha CBHOTBETCTBallusA 3a ypaBHeHue To Ha Illpromumurep —Xaptpu GyHKIIMOHAN Ha
EHEePrusTa;

- B TpumepHUs citydail ¥ Ipu MOCOYCHUTE YCIOBUS 3a CTETICHUTE Ha HEJIMHEWHOCT, Jia Ce JOKaXe,
Y€ COJMTOHHUTE BBJIHU, KOUTO Ca PEIICHUs Ha HeNMHEHOTO ypaBHeHue Ha lIproaunrep-Xaptpu ca
OpOUTAITHO YCTONYHBH,

- N3cnenBane Ha COJTUTOHHUTE BBJIHHU OT THUII ,,0CHOBHO ChCTOSTHHE  3a HEJIMHEHHOTO YpaBHEHUE
Ha Knaitn-I'opabsH-XapTtpu B ,,N“-MepHUsI cliydail 3a opOUTallHa HEYCTOMYMBOCT, Korato (asopara
gyecToTa o € B quana3ona [0,1);

- AHanu3upaHe Ha COMUTOHHUTE BBJIHM 32 HEMHENHOTO ypaBHeHUEe Ha KnaitH-I'opabH-XapTpu u
YCTaHOBSIBAaHE TIPH KaKBU KOHKPETHU M3UCKBAHUS 3a (ha30BaTa 4€CTOTA (O TE€3W COJUTOHHU BBJIHU Ca

OpOUTATHO YCTOWYMBHU. YCTAaHOBSBAHE Ha KOpejalus MeXay opOuTagHaTa YCTOWYMBOCT Ha Te3U
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BBJIHU, C YCTOMYMBOCTTA HA COJUTOHHHUTE BBJIHHM 3a 00001IeHOTO ypaBHeHune Ha KnaitH-I'opabH-
Xaprpu;

- U3cnenBane Ha cuiiHaTa HEYCTOMYMBOCT Upe3 U30yXBaHE HAa COJIMTOHHOTO PELLIEHUE B KOHTEKCTa
Ha 0006meHoTo ypaBHenwe Ha KiaitH-I'opabH-Xaptpu B ,,N“- MepHHs clydaii W CTENEHHa
HEJTMHEHWHOCT p > 2.

Hayunn npunocu: [lopagy OTHOCHTEIHO CaMOCTOSITETHOTO €CTECTBO Ha MOCOYEHUTE IO-TOPE
OCHOBHH 33J]aud B JMCEpTAIllMOHHATa pabd0oTa, HAYYHUTE MIPUHOCH, KOUTO ca (PyHJAaMeHTa B MO100HU
Hay4YHHM MOHOIpaduu ca pasnpeaesieH! IPONOPLUOHATIHO B OT/IIHUTE YAaCTH CIIOPE X POHOJIOTUATA
Ha IOCTaBEHUTE LEIM W Pa3IMYHUTE MATEMAaTUYECKU IOAXOAM HU3IOJI3BaHM OT JOKTOpaHTta. Ilo
ONHMCAaHUTE I[IO-TOPE OCEM Hay4yHM 3a/Jadyd, IIOCTaBEHW Ipe] JOKTOpaHTa, ca IIOCTUIHATU
BIIEYATJISABAILY HAYYHH PE3yJITaTa, a UMEHHO!

Ilo 3amaua 1 - uype3 mpunaraHe Ha (yHKIMOHana Ha BaiiHmaliH e HaMmepeHa onTHMallHaTa
KOHCTaHTa B HHTEPIOJAllMOHHOTO HepaBeHCTBO Ha ["anuapno-Hupenbepr.

[lo 3amaua 2 - pasmupsBaiikkM MOAXOAa 3a TNpPECMsATaHE Ha ONTHMalHAa KOHCTAaHTa dYpe3
M3CIIeIBAaHETO HA aBTOHOMHATa CUCTEMa € TMOJIYyUYEHO B SIBEH BUJI pelleHre Ha ypaBHeHHeTo Ha [1lokap
B KPUTUYHMS CiTydail p=5.

Ilo 3amaua 3 - 1QOKa3aHO € CHIIECTBYBAHETO Ha IJVIOOANHO peEIIEHHWE HAa YpPaBHEHHETO Ha
[Iproaunrep-XapTpy B TPUMEPHUS CiIy4yal, IPU OIPENEICHU CTEIIEHN HAa HEJIMHEHHOCT.

[To 3amaua 4 - npuiokeH e BaprallMOHEeH MOJAX0/ U TeopeMaTa 3a NpoQuiIHa AeKOMITO3ULIKS, 32 JAa
Cce JIOKa)Xe ChILECTBYBAHETO Ha pellieHHe Ha MUHUMH3AllMOHHATA 33/1a4a 32 €HePruitHus (PyHKIIMOHAI,
CBhOTBETCTBAIIl HA HEJIMHENHOTO ypaBHeHUE Ha [lIpronnnrep-Xaprpu.

ITo 3agaua 5 - noka3aHa e opOuUTaIHaTa YCTOWYMBOCT HA COJMTOHHUTE BBJIHU, KOUTO Ca PELICHUS
Ha HeJIMHEMHOTO YypaBHeHHe Ha IllpponmHrep-XapTpu, Npu HM3UCKBAaHUATA 33 CTEIECHHUTE
HEJIMHEWHOCTH U ITPOCTPAHCTBEHA PA3MEPHOCT 3.

ITo 3aaya 6 - 1oka3aHo €, 4e COMUTOHHUTE BBJIHU OT THII ,,0CHOBHO ChbCTOSIHUE, KOUTO Ca PELLICHUS
Ha 0000meHoTo ypaBHeHue Ha KnaitH-I'opabH-XapTpu B, ca OpOMTaTHO HEYCTOWYMBH, KOIraTo
¢a3oBaTa yecToTa ® ¢ B Auanaszona [0,1).

ITo 3amaya 7 - 3a 00oOmeHoTo ypaBHeHue Ha KiaitH-I'opabH-XapTpu, npu JonyckaHe Ha
opOutanHa (HE)yCTOMYMBOCT B KJIACHUYECKHMS CMHCBI M NPH KOHKPETHU HM3HMCKBaHHS 3a (a3oBaTa
4yecToTa M, ca JaJieHH JOCTaThbUHU YCIOBUS 3a OpOUTAIHA YCTOMYUBOCT HA COJTMTOHHUTE PEIlIeHUs Ha
TOBa ypaBHEHHE.

ITo 3agaya 8 - nMoka3aHo €, 4e COJIMTOHHUTE BBJIHU, KOUTO Ca PEUICHUs Ha IMOCOYEHOTO MO-Tope
HEJIMHEIHO ypaBHEHHUE ca CHJIHO HEYCTOMYMBH 4Ype3 30yXBaHe PU CTENEH Ha HEJIMHEHHOCT p > 2, B

OIMPEACIICH YCCTOTCH JUaIla30H.



CuuTam 4ye HaydyHUTE NMPUHOCH Ha JokTopaHTa bosn CeerocnaBoB KocTtaanHOB, TEMOHCTPUPAHU B
TUCEePTALlMOHHUS My TPy MPEBHIIABAT HEOOXOAMMUTE HAYYHU M3UCKBAHUS 32 MPUIOOMBAHETO Ha
oOpa3zoBaTenHaTa W HAay4Ha CTEIEH ,,JJOKTOP®, KaKTO M0 3aKOHA 3a Pa3sBUTHETO HA aKaJEMUYHUS
cbcraB B PenyOnmka bwirapus, Taka u ciopen [IpaBunnuka 3a yciaoBusTa u pea 3a npuao01BaHe Ha
Hay4unu crernenn B TY-Codusi.

CreneH Ha JM4YHO y4yacTHe: JIM4HOTO y4yacThe Ha JOKTOpaHTa MpH pa3pabOTBaHETO Ha
MIOCTAaBEHUTE HAYYHHM 33/1a4H CE€ [TO{YepTaBa OT NETTE ChaBTOPCKHU MyOIMKAIINY, CIOMEHATH B CIIUCHKA
¢ myOJuKanuuTe, Taka U C JOKa3aHUTE OT Hero 0a30BM JieMu u Teopemu. [IpaBu mMHOro m00po
BIIEYATJICHUE, Y€ € BJIOKUJI MHOTO CTapaHue U TPY/ 3a JIETAIHOTO 10Ka3aTeICTBO Ha HAKOU KIIFOUOBU
TBBpAcHUs, kKato Teopema 3.3.1, Teopema 6.4.1, Teopema 6.4.2. u ap., KAKTO U CBBP3AHUTE C TAX
KpaTK{ KOMEHTAPHH U (PU3UIECKU HHTEPIIPETAIIUH.

Onenka Ha my0JUMKANMUTE € Y4YacTHeTO Ha aucepraHTa: Kakro Oe crnomeHaro Mo-rope
nokTopanThT bosiH KocTanuHoB e mpeacTaBuil met myOIuKauy, YeTUPU OT KOUTO B ChaBTOPCTBO C
I'eopru BenkoB u Mupko Tapysu, a merara cTatusi € CaMOCTOSTeTHa, MyOIuKyBaHa B [ oiuITHIKa HA
Ty-Codus, vol. 69, Issue 3, 2019. CpBMecTHUTE TTyOIMKALMKU HA TOKTOpaHTa ca myoinukyBanu B AlP
Conference Proceedings B mepuoaa 2017 — 2019 r., a eana myosiukanus umat B Jlokinaau Ha BAH,
Sci., 72, pp 1177-1186,2019. B nmocouenute myodaukanuu € ¥ GyHIaMEHTHT Ha AUCSPTALUOHHUS TPY/L
U OTrOBapsAT Ha U3UCKBAHUATA, KOUTO CE MPEASIBABAT KbM TSIX.

Ounenka 3a cpoTBeTcTBMETO Ha aBTopedepara: ABropedeparpbT Ha JlMcepTallMOHHUS TPY.
,/I3ciaenBane cBOMCTBaTa HA OCHOBHU CHCTOSIHUS HA HAKOW €IUNTUYHHU ypaBHEHUs. ONTUMU3HpaILN
(GYHKIIUM Ha MHTEPIOJAIMOHHN HepaBeHCTBa OT Tul Ha Xapau-CoboneB™ chabpxka 30 cTpaHUIU U
32 autepaTypHH U3TOYHUKA. TOM MMa MOHOJIMTHA CTPYKTYpa U B ChKpaTeHa (hopMa ca MpeicTaBeHn
OCHOBHUTE WENHU M PEe3ylTaTd Ha JUCepTAalMoHHUA Tpyld. OmucaHu ca HM3MOJ3BaHUTE METOAU 3a
Hay4YHMS aHaAJIU3, KAKTO U 0OOCHOBABAaHETO HA TAXHATa HEOOXOAMMOCT.

Cunuram uye AsBtopedeparbT Ha bosH KocraanHOB oTpassiBa NpaBIUBO ChABPKAHUETO H
MIOCTUTHATUTE HAyYHH pe3yaTaT B JlucepTaliuoHHUs TPy, Opaan KOETO MpernopbyBaM Toi 1a 0bae
nyOJIMKyBaH B NpejcTaBeHara popma.

IIpenopbku u 6enexkkn: Mimam Hs KoM MpenopbKU KbM JOKTOPAHTa BbB Bpb3Ka ¢ ((OpMaTHUPAHETO
Ha UCEPTALMOHHMS TPYA. Y TBBbpJEHATa CTPYKTYpa 3a IOCOUYEHOTO HAYYHO ONMCAHUE € CBbp3aHa C
MO/Ipa3/IeIIIHE T10 IJ1aBU ChC ChOTBETHOTO 3arjIaBHe, a HE C HOMEpALUs [0 CEKIMH, KOETO ce Mpuiiara
MpY HayYHHU MyOIMKAIMM WIM MOHOTpaguH C MO JIOKATHO ChAbpikaHHe. ToBa ch3JaBa MO-TOJIIMA
SCHOTA 32 MHOT0OOpa3ueTo OT HAyYHHTE MOCTM)KEHUS Ha aBTOpa. YBOABT U 3aAKIIOYUTEITHHUTE
Oele’)XKkM He ce HOMepupar, 3alloTO T€ HAMAT CTAaTyT Ha TJaBH OT JMCEPTALMOHHUS TPYI.
3aKII0UUTETHUTE OeNIexKHU, 03HaYeHH ¢ Ne 7 € HEyMEeCTHO J1a ce€ 3aMeCTBAaT ChC CIUCHKA OT HAYYHUTE

npuHocu. Te O6u TpsOBaso na ca QparMeHT OT LSUIOCTHOTO OTHOIIEHHE Ha aBTOpa KbM HAay4HHUS
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MOTEHIIMAJ Ha AMCepTallMOHHATa TeMaTHKa, C Orie]] Ha ObJEeIIN HErOBU U3CIeABaHMs B Ta3u 00JacT.
[TocoyennTe CTPYKTYpHHU MIPEIOPHKH C€ OTHACAT U 3a IpeCcTaBeHUs ABTopedepar.

N3HeHanan cbM, 4e B Kpas Ha auceprauusaTa aBTopbT bosH KocTainHOB € mporycHal J1a u3pasu
TPaJAULIMOHHOTO OTHOILIEHHE HA JOKTOPAHT KbM HAyYHHUST CH PBbKOBOJUTEN, B ciyyas rnpod. ['eopru
Benkos, 3a momMorira u cbJIeHCTBUETO, KOETO € MOJIYYHJI OT Hero. MHCIs ue ToBa HEe € KbCHO Ja ce
cropu!

3akiiloueHue. YToOBaBailku ce Ha HampaBeHUs MO-TOpPE aHAIM3 Ha HAYYHUTE IPUHOCU B
TeMaTUKaTa Ha JTUCEPTAMOHHUS TPYJ, KOSATO € HOCHUTE]I Ha BUCOK JUCEepTaOWIeH IMOTEeHIIHa,
mpernopbyBaM Ha yBaxaemoTro HaywyHo »xypu na mpuchau Ha bosn CserocnaBoB Kocrtaaunos
oOpa3oBarenHaTa ¥ Hay4Ha CTENEH “AOKTOP”, Mo mpodecuoHamHo HampasieHue 4.5 Maremaruka,

JIOKTOpPCKa Iporpama : ,,MaremMaTnuecko MOJIEIMPaHe U MPUIIOKEHNE Ha MaTeMaTruKaTa“.

25.08.2020 r. PerleH3€eHT: ..o,
Codus (mout. amu O. Kamenos)
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Head of the Department of Mathematical Analysis and Differential Equations,
Faculty of Applied Mathematics and Informatics, Technical University of Sofia.
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The scientific work presented by the PhD student Boyan Kostadinov “Exploring ground state
properties of certain elliptic equations. Optimising functions of Hartree-Sobolev type interpolation
inequalities.” has a total volume of 119 pages. Its content includes an introduction and five main
chapters, concluding remarks with the main contributions of the dissertation and bibliography
containing 69 titles.

Relevance and significance of the problem. In the present PhD thesis have been analysed the
existence and uniqueness of minimising solutions of the Weinstein functional which is applied to
compute the optimal constant in the Gagliardo -Nirenberg interpolation inequality; the minimizing
solution and the optimal constant in the Hardy-Littlewood-Sobolev inequality are obtained explicitly;
the existence of soliton waves for the nonlinear equation of Schrodinger-Choquard has been
considered; the existence of a global solution for the nonlinear Schrodinger-Hartree equation under
certain assumptions has been also proved, as well as that the solitary waves solving it are orbitally
stable; the generalized Klein-Gordon-Hartree equation has been considered and sufficient conditions
are provided for orbital stability of solitary wave solutions of this equation, under certain requirements
of the frequency o, as well as the question of strong instability of the blow-up solitary waves solving
this equation when the exponential nonlinearity is p > 2. Scientists have been showing increasing
interest in the study of the nonlinear Schrédinger equation and its various nonlinear versions, such as
the Schrodinger-Hartree equation, the generalized Klein-Gordon-Hartree equation, and others, which
is mainly due to the numerous mathematical models in theoretical physics related to these nonlinear
equations. This circumstance makes the topic developed by the author Boyan Kostadinov, assigned by
his scientific supervisor Prof. Dr. G. Venkov, relevant and fitting into the latest achievements in this
field. We must emphasize that the performed analyses of the described soliton and blow-up solutions
are made in the complicated cases of spatial dimension 3 and degree nonlinearity not less than 2.

Awareness of the scientific problem. The level of knowledge that the PhD candidate shows about
the nature of the scientific problem is evident both from his co-authored articles published in the AIP
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Conference Proceed., Proceedings of the Bulgarian Academy of Sciences and in Proceedings of TU-
Sofia and from the detailed survey, made by him in the Introduction to the dissertation. The precise
mathematical formulations, to which the obtained solutions of the specific nonlinear partial differential
equations are reduced, show a very good level of knowledge of the essence and details of the scientific
problem. Particularly demonstrative of the high mathematical erudition of the PhD candidate is the
proof of Theorem 3.3.1 (Chapter 3), which confirms the orbital stability of soliton waves for the
nonlinear Schrédinger- Choquard equation under the specified parametric configurations given at the
beginning of section 3.3. It follows from the theorem in question that the variational problem with a
solution of the "ground state” type has minimizing functions that correspond to soliton waves with
orbital stability.

Main tasks of the dissertation:

- Finding the optimal constant in the Gagliardo-Nirenberg interpolation inequality and computing
it explicitly;

- Exploring the autonomous system to determine in a closed form a solution of the Choquard
equation in the critical case of p=5;

- Confirming the hypothesis for the existence of a global solution of the nonlinear Schrédinger-
Hartree equation in the 3-dimensional case and under the assumptions of exponential nonlinearity
p2 =7/3 and 2< p1 < 8/3;

- Proving the existence of a solution to the minimization problem of finding the minimum of the
energy functional, corresponding to the Schrodinger-Hartree equation, under a certain requirements
for the solution;

- Proving in the 3-dimensional case and under the specified assumptions of exponential nonlinearity
that the soliton waves solving the Schrodinger-Hartree equation are orbitally stable

- Investigating the "ground state” type soliton solutions of the nonlinear Kline-Gordon-Hartree
equation in the "n" -dimensional case for orbital instability, when the phase frequency o is in the range
[0,1);

- Analysing the soliton waves for the nonlinear Klein-Gordon-Hartree equation and determining
under which specific requirements for the phase frequency o, these soliton waves are orbitally stable.
Establishing a correlation between the orbital stability of these waves, with the stability of the soliton
waves for the generalized Klein-Gordon-Hartree equation;

- Exploring the generalized Klein-Gordon-Hartree equation in the context of the strong instability
by blow-up solution in the “n” dimensional case and when the exponential nonlinearity is p > 2.

Scientific contributions: Due to the relatively independent nature of the above main tasks in the
dissertation, the scientific contributions that are the foundation in such monographs are distributed

proportionally in the individual parts according to the chronology of goals and different mathematical
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approaches used by the PhD candidate. Impressive scientific results have been achieved by the PhD
candidate on the eight scientific tasks assigned above, namely:

In task 1 - the best constant in the Gagliardo-Nirenberg interpolation inequality has been computed
explicitly by applying the Weinstein functional.

In task 2 - extending the approach for computing the best constant by exploring the autonomous
system, a solution of the Choquard equation is obtained in a closed form in the critical case of p = 5.

In task 3 — the existence of a global solution of the nonlinear Schrédinger-Hartree equation has been
proved in dimension 3 and under the assumption of specified exponential nonlinearity.

In task 4 — a variational approach and the profile decomposition theorem has been applied to prove
that there exists a solution to the minimization problem of the energy functional, corresponding to the
Schrodinger-Hartree equation.

In task 5 - the orbital stability of soliton waves, solving the nonlinear Schrédinger-Hartree equation,
has been proved under the assumption that the specified exponential nonlinearities are fulfilled and the
spatial dimension equals 3.

In task 6 — it has been proved that the ground state type solutions to the generalised Klein-Gordon-
Hartree equation in R™ are orbitally unstable when the phase frequency o is in the domain [0, 1).

In task 7 - for the generalized Klein-Gordon-Hartree equation, assuming orbital (in) stability in the
classical sense and under specific requirements for the phase frequency , sufficient conditions are
given for the orbital stability of the soliton solutions of this equation.

In task 8 - it has been proved that soliton waves, solving the above-mentioned nonlinear generalized
equation, are strongly unstable by blow-up when the frequency obeys certain condition and the
exponential nonlinearity is p > 2.

| believe that the scientific contributions of the PhD candidate Boyan Svetoslavov Kostadinov,
demonstrated in his dissertation exceed the necessary scientific requirements for obtaining the
educational and scientific degree "Doctor", both according to the Law for the development of academic
staff in the Republic of Bulgaria and the Regulations for acquiring scientific degrees at the Technical
University of Sofia.

Scope of personal contribution: The personal contribution of the PhD candidate in the
development of the scientific tasks in the dissertation is emphasized by the five co-authored
publications mentioned in the list of publications, as well as by the basic lemmas and theorems proved
by him. It makes a very good impression that the candidate has put a lot of effort and work into the
detailed proof of some key statements, such as Theorem 3.3.1, Theorem 6.4.1, and Theorem 6.4.2. etc.,
as well as related brief comments and physical interpretations.

Evaluation of the publications with the candidate’s participation: As mentioned above, the PhD

student Boyan Kostadinov has presented five publications, four of which were co-authored with Georgi
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Venkov and Mirko Taruli, while the fifth article is independent, published in the Proceedings of
Technical University of Sofia, vol. 69, Issue 3, 2019. The co-authored publications were published in
the AIP Conference Proceedings in the period 2017 - 2019, and one is published in “Proceeding of the
Bulgarian Academy of Sciences™, Sci., 72, pp. 1177-1186, 2019. In the indicated publications is also
the foundation of the dissertation and they meet the necessary requirements for them.

Conformity assessment of the Abstract of Dissertation: The Abstract of Dissertation "Exploring
ground state properties of certain elliptic equations. Optimizing functions of Hartree-Sobolev-type
interpolation inequalities” contains 30 pages and 32 references. It has a monolithic structure and the
main goals and results of the dissertation are presented in an abbreviated form. The methods applied
for the scientific analysis are described, as well as the arguments of their necessity.

| believe that Boyan Kostadinov's Abstract of Dissertation reflects truthfully the content and the
achieved scientific results in the Dissertation. That is why | recommend its publication in the presented
form.,

Critical notes and recommendations:

| have some recommendations for the PhD candidate in connection with the dissertation formatting.
The approved structure for the specified scientific description is related to subdivision by chapters with
the respective title, and not by section numbering, which is usually applied to scientific publications
or monographs with local content. This creates greater clarity about the variety of the author's scientific
achievements. The introduction and concluding remarks are not numbered because they do not have
the status of chapters from the dissertation. The concluding remarks marked by Ne7 should not be
replaced by the list of scientific contributions. They should be a fragment of the author's overall attitude
to the scientific potential of the dissertation, in view of his future research in this field. The same
structural recommendations are also applied to the submitted Abstract of Dissertation.

| am surprised that at the end of the dissertation the author Boyan Kostadinov has failed to express
the traditional attitude of a doctoral student to his scientific supervisor, in this case Prof. Dr. Georgi
Venkov, for the help and assistance he has received from him. I don't think it's too late to be done!

Conclusion: Relying on the above analysis of scientific contributions in the dissertation, which has
a high dissertation potential, | recommend the esteemed Scientific Jury to award Boyan Svetoslavov
Kostadinov the educational and scientific degree ""Doctor' in the professional field 4.5 Mathematics,

doctoral program: "Mathematical modelling and application of mathematics".

25.08.2020 ReVIEBWEL: o
Sofia fAssoc. Prof. D.Sc. O. Kamenov/



